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PROGRESS REPORT, 1992 
This report of the Central Crops and Soils Research Station at 
Highmore, South Dakota is a progress report and, therefore, the 
results presented are not necessarily complete nor conclusive. Any 
interpretation given is tentative because additional data from 
continuation of these experiments may produce conclusions different 
from those of any one year. The data presented in this report 
reflect the 1992 growing season. 
Commercial companies and trade names are mentioned in this 
publication solely for the purpose of providing specific 
information. Mention of a company does not constitute a guarantee 
or warranty of its products by the Agricultural Experiment Station 
or an endorsement over products of other companies not mentioned. 
This publication also reports research involving pesticides. 
It does not contain recommendations for their use, nor does it 
imply that the uses discussed here have been registered . All uses 
of pesticides must be registered by appropriate State and Federal 
agencies before they can be recommended. A complete set of 1992 
results from SDSU herbicide demonstrations is available as 
Extension Circular 678 from your County Agent or SDSU. 
South Dakota Agricultural Experiment Station 
Brookings, South Dakota 57007 
Dr. David Bryant, Dean Dr. R.ayui.ond Moore, Director 
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INTRODUCTION ••••••••••••••• • • • • • •.•.•.•••••• ••• Brad Farber, Manager 
The Plant Science Department at SDSU, of which the Highmore 
Research Farm is a part, recently completed a comprehensive review 
of all research, teaching, extension, and service activities. A 
panel of scientists from across the nation spent a week on campus 
listening to formal presentations and visiting with faculty, 
administration, representatives of the state's agricultural 
industry, and students. In their summary and conclusions the panel 
wrote: 
"The Department of Plant Science at South Dakota State 
University is healthy and productive, and its prospects 
for continued success seem very likely. The Department 
is dealing with the complex issues of its size and 
diversity by focusing, in most cases, on needed 
activities relevant to the State, region and nation . 
They clearly have an effective mechanism for 
communicating with multiple constituencies and the 
contributions that are being made are well appreciated. 
The panel was very impressed with the achievements of the 
Department and its plans for future activity . The 
Department has an extremely successful undergraduate 
curriculum offering, and a recognized program of activity 
at the graduate level. The Department's research program 
is a balance of applied and basic research that meets the 
needs of State and regional agricultural production 
systems and provides contributions to furthering 
scientific knowledge. The extension program is very well 
organized and is seen as meeting the needs of the State's 
agricultural industries. Moreover, the technical 
services offered by the Department are very much 
appreciated as necessary services for the State's 
agricultural industry." 
While the overall review of the Department was very 
complimentary, the panel also provided recommendations for 
activities and areas to focus on in the future . 
Reviews of this nature are important not only to researchers 
and staff at SDSU but also to the farmers, ranchers and consumers 
that we serve. They force us to evaluate where we have been and in 
what direction our future activities should be heading . All of the 
current research being performed at SDSU research farms, including 
Highmore, began or was initiated in one way or another by producers 
or ccnsurners who �ant�d A.D.BV«Il"S =o a problem er ware l�okin� for 
l:3e:.t:..t@:r OJ:" more efficient. wsys eo do something* Nl!w _probJ...ems and 
questions will arise and must be evaluated. Program reviews are a 
tool that helps the Plant Science Department plan for and focus on 
future needs of producers and consumers of the State, while 
evaluating present and past activities. Having our programs 
reviewed by leading scientists from across the nation provides us 
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with an 'outside' view and assures that we are answering the right 
questions and meeting the needs of the State and region with 
current and planned activities . 
Precipitation and temperature data for 1992 are presented in 
Tables 1 and 2 .  We started out the year with good moisture 
reserves but by the end of May we were more than 4 inches below 
normal for rainfall. Small grains started out doing well but were 
showing signs of stress by mid-May. Row crops on the farm got off 
to a poor start due to dry topsoil conditions at planting. 
Soybeans and corn that had emerged were damaged by a hard freeze on 
May 26th. Winter wheat was also damaged by the frost - primarily 
affecting the early varieties that were heading. 
June, July and August were unusually cool and cloudy and 
nearly 13 inches of rain fell in June and July alone. July 
rainfall was more than s 1/2 inches greater than normal and 
severely hampered and delayed small grain harvesting. Yields of 
spring and winter wheat were slightly above the long-term averages 
at about 35 bushels/acre, despite the unusual weather. Corn and 
soybean yields were poor due to poor emergence, the late spring 
frost and cool summer temperatures. 
The twilight tour of research plots was held on June 18, 1992 
at 6:30 in the evening. Lunch was served prior to and after the 
tours . More than 120 tour participants listened to presentations 
on small grain varieties, diseases, oats and spring wheat breeding 
research, non-conventional fertilizer products and forage 
research. 
The research conducted each year and included in this report 
involves long hours by staff from many disciplines at SDSU and the 
Highmore Research Farm. Their efforts in contributing to this 
publication each year are greatly appreciated. Support and input 
from area producers, ranchers, Advisory Board members and County 
Agents is also greatly appreciated. 
If anyone has comments or suggestions pertaining to research 
on the farm or questions and input on any other matter, please 
write or call. 
Address correspondence to: 
Dr. Ray Moore, Director 
Agricultural Experiment Station 
South Dakota State University 
Brookings, SD 57007 
(605) 688-4149 
Brad Farber 
Box 2207A 
South Dakota State University 
Brookings, SD 57007 
(605) 688-6139 
Special thanks to Nancy Kleinjan for her assistance in preparing 
this report. 
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Table 1. Temperatures at the Central Research Farm - 1992 . 
1992 Average Departure 
Temperatures0 from 
Month Max. Min. Averaae Normalb normal 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
Novern.t:'er 
December 
----------------------OF----------------------
34. 9 
37 . 9  
49 . 0  
58 . 2  
78 . 0  
76.2 
73.7 
77. 4 
75.4 
62.S 
34. 6 
27.0 
13. 1 
20. 6 
26.3 
32.S 
43.8 
51.4 
53.7 
54. 1 
47. 6 
34. 6 
23.3 
9 . 0  
24.0 
29. 3 
37. 7 
45.4 
60. 9 
63. 8 
63.7 
65.8 
61. 5 
48. 6 
29.0 
18.0 
12 . 6  
19.5 
29.7 
45 . 7  
57.5 
67.3 
74.0 
72.7 
62.0 
50.l 
32.4 
19. 9 
+11.4 
+9 . 8  
+8 . 0  
-0.3 
+3.4 
-3 . 5  
-10. 3 
- 6. 9 
-0. 5 
-1. 5 
-3.4 
-1. 9 
• Calculated from daily observations. 
b 30 year average (1951-1980). 
Table 2. Precipitation at the Central Research Farm - 1992. 
Month 
January 
Februa.:-y 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
TOTAL 
1992 Departure Greatest 
Precinitation No:(fflal• from norm amount Date 
- - - - - - - - - - - - - - - - - - - - - -inches---------- - - - - - - - ---
0. 60 0. 34 +O. 26 0. 25 7 
1.45 0.57 +0.88 0. 85 18 
0.75 0.91 -0. 16 0.45 5 
0.35 2.08 -1.73 0.15 11 
0 . 30 2.69 -2. 39 0.30 22 
4.73 3.28 +l. 49 1.35 17 
8.18 2.57 +5. 61 2.25 7 
1.13 2.33 -1.20 0.85 4 
2 . 35 1.32 1 . 03 1.03 7 
0.15 1.24 -1. 09 0.15 31 
1 . 84 0.53 +1.31 0.40 1,4 
0 . 70 0. 47 +0.23 0.45 3 
22.53 18.33 +4.20 
• 30 year average (1951-1980) . 
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ALFALFA CULTIVAR YIELD TEST 
E. K .  Twidwel 1, .K. D. Kephart, and R. Bortnem 
Two alfalfa cultivar yield experiments were conducted at the 
Central Crops and Soils Research Station during 1992. These tests 
were conducted to determine yield performance of various alfalfa 
cultivars and experimental lines when grown in central South 
Dakota . 
Average daily temperatures were near normal during April and 
May, but were below normal during June, July, and August. 
Precipitation received was below normal during April and May, 
slightly above normal during June, and much above no.r:mal during 
July. In August and September precipitation received was about 
normal . 
Three harvests were obtained from the experiment planted in 
1989 (Table 1). Average yields for the three cuttings ranged from 
0. 95 T/A for the first cutting to 2 . 09 T/A for the second cutting. 
Second cutting yields were the highest because of the above normal 
precipitation received during June and July, and also because the 
cultivars were harvested at a later maturity stage relative to the 
other two cuttings. Significant differences among cultivars were 
present for the second and third cuttings, but not for either the 
first cutting or the 3-cut total yield. Total yields obtained in 
1992 were about 0.70 T/A higher than those reported in 1990, but 
were about 2 T/A lower than those reported in 1991. Three-year 
average yield was 4 . 2 5  T/A, with some significant cultivar 
differences detected. 
For the experiment seeded in 1991, it was noted during April 
and May that the alfalfa plots contained an abundance of winter 
annual weeds. In an attempt to control these weeds the entire plot 
area was mowed on June 11, 1992 . No data were collected on this 
date . Due to the abundant amount of precipitation received after 
this mowing, the alfalfa cultivars regrew rapidly, and the first 
cutting was taken on July 28 (Table 2). The average cultivar yield 
for this cutting was 1 .  92 T /A, with no significant differences 
detected. The second cutting was taken on September 3 and cultivar 
yields ranged from O. 57 to 1. 33 T/A, with no signficant differences 
found. Average cultivar yield for this cutting was about 1 T/A 
lower than the first cutting, probably because the alfalfa was not 
as mature as it was on the first cutting (Table 2). Two-cut total 
yields ranged from 1 . 67 to 3. 51 T/A, with no significant cultivar 
differences observed. 
These results are useful in the selection of alfalfa cultivars 
for forage production . Measurements of forage yield taken over 
several years of harvest are usually more useful than the average 
from a single harvest. 
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Table 1. Forag• yield of 38 alfalfa cultlvare planted May 11 , 1989 at the 
Central Crops and Solla Station, Hlihmore, SO. 
1990 1991 1992 %of 
3-Cut 3-Cut Cut 1 Cut 2 Cu13 3-Cut 9010 92 3·Year 
Cultivar Total Total 6/11 7/28 9/3 Total Average Average 
tons OM I acre • % • 
Chief 4.03 7.96 1.83 2.47 1.53 5.&4 5.39 127 
Flint 4 02 8.11 1.79 2.46 1.57 5.81 5.38 127 
Ultra 4.06 7.63 1 50 2.52 1.<40 5.43 5.21 123 
Victory 3.78 6.72 1.50 2.22 0.93 4.85 4.87 115 
Sure 3.70 7.25 1.06 2.40 1.21 ,4.88 4.86 114 
WL225 3.63 7.18 1.25 2.21 1.08 4.54 4.70 111 
VS-775 (a) 3.49 7.26 1.10 2.28 1.25 4.63 4.68 110 
Pacesetter 3.43 7.64 1.10 2.30 1 38 4.78 4.66 110 
Apollo Supreme 3 59 6 65 1 09 2.15 1.12 4 36 465 109 
Ganst 630 3.83 6.<45 0.80 2.22 1.11 4.13 4 64  109 
Action 3 62 6.73 0 92 2 20 1.05 4 18 4 59 108 
Centurion 3.44 8.48 0.79 2.32 1 14 4 25 4.55 107 
Clipper 3.12 8.92 1.29 2 27 1 14 4 70 4.44 105 
Legend 3.44 7.03 1.06 2.01 1 09 4 18 4.44 104 
Sabre 3.40 6.68 0.90 2.07 1 01 3.97 4 43 104 
Dawn 3.35 6.11 1.08 2 11 0 99 4.18 4.36 103 
Multi-plier 3.21 8.80 0.86 2 15 1 13 4.14 4.34 102 
WL317 3 36 6.38 093 2.19 1 03 4 16 4.29 101 
Majestic 3 20 5.88 0.89 1.99 090 3.78 4 08 96 
5472 3 31 580 0.72 1.97 0.95 3 84 4.06 95 
Trident II 2 92 S.79 0 91 2.08 0.92 3.91 4.04 95 
Royalty 3.29 5.69 0.66 1 97 0.91 3.54 4.02 95 
H·174 (a) 3 06 5.64 090 2.07 0.97 3.94 3.98 94 
VIP 3.33 5.-43 Q _80 1.84 0.66 3.30 3.94 93 
5262 2 77 5.71 0.83 2.13 0.92 3.88 3.91 92 
Aggressor 3.13 5.94 0.71 1.81 0.74 3.26 3.89 92 
Saranac AR 3.28 5.66 0 64  1.92 0.92 3.47 3.88 91 
Arrow 2.87 5 67 0.78 2.03 0.82 3.64 3 86 91 
SDHL1 (a) 2.80 5.74 0.89 1 98 0.80 3.88 3.n 89 
526 2 92 S.59 0.63 1 96 0.67 3.26 3 72 87 
Dart 2.83 4.99 0.71 2.27 0.71 3.69 3 72 87 
Garet 636 2.91 5.48 0 69 1.77 0.62 3.09 3.66 86 
Vemal 2.87 5.58 0.71 1.92 0.73 3.37 3.64 86 
SDHS6 (a) 2.85 5.31 0.43 1.75 0.46 2.63 3 51 83 
Cimarron VA 2.71 5.18 0.71 1 70 0.62 3.03 3 47 82 
FSRC 88S (a} 2.50 5.05 0.58 1.57 0.70 2.86 3 27 n 1m ····rn.».z-1<�� .1 ''!:mad 
AVERAGE 3.28 e.2s 0.95 2.09 0.98 402 4 25 
Maturity (b) 3.50 5.70 4.80 
LSO (0.05) 0.90 1.94!1# NS (c} 0 51 0.80# NS 1.56# 
(a) Experimental line. not currently marketed 
(b) Kalu and Fick (1983) Index. mean stage by count. 
(c) NS=Meana among cultlvar& not signlflcantly different at the 0.05 level of probablllty. 
# Significant at the 0.09 lev•I of probablllty. 
• 8 • 
illblll 2. FcmtQ vn a ol 26- .l!!Shl eultl� p!JlnCG May ti, 1 �1 11 U'le 
Central Crops and Solla Station, Highmore, SD. 
1Ee2 %of 
Cut 1 (a) Cut2 2.Cut 1982 
Cultlvar 7/28 9/3 Tablf AYe!518 
- tone DM / acre ...... • % • 
Gll"l_t 645 2.26 1.25 3.51 119 
Flagahlp 75 2.16 1.33 3.<49 118 
Guardsman 2.16 1.24 3.40 115 
Dawn 2.23 1.17 3.39 115 
Multl·plier 2.15 1.23 3.38 114 
Dart 1.96 1.29 3.25 110 
Multi&tar 1.92 1.30 3.22 109 
90792(b) 2.02 1.21 3.22 109 
Arrow 2.11 1.07 3.18 108 
&i&&I- 2.14 1.04 3.18 108 
Ecli� 2.15 1.01 3.16 107 
SOHL1L (b) 2.20 0.91 3.10 105 
OK122 1.98 1.10 3.07 104 
Vernal 2.08 0.98 3.06 104 
120 2.08 0.97 3.0S 103 
Magnum Ill 2.00 1.03 3.03 103 
W90VSX (b) 2.14 0.80 2.94 100 
CimanonVR 1.81 1.09 2.90 98 
Blazer XL 1.n 1.04 2.81 95 
Crown II 1.73 0.98 2.71 92 
Saranac AR 1.78 0.93 2.70 92 
Milk Maker II 1.72 0.95 2.66 90 
Riley 1.68 0.97 2.65 90 
GHm 1.76 0.78 2.54 86 
GH 7S5 1.44 0.97 2.41 82 
Baker 1.59 0.82 2.41 82 
SDHS6S (b) 1.1e 0.61 2.39 81 
88R20 (b} 1.11 0.57 1.67 57 
-::: .· .  
AVERAGE 1.92 1.02 2.95 
Maturity (c} 5.00 3.80 
LSD (0.05) NS (d} NS NS 
taJ Tlw-� 11111:ty \1¥5 mrJwmt oo, 1 JiJt!ec1992 mmn,-as �  
wlnter--Bl'WBI Waeds Na data � cdlectad 
(b) Experimental line, not curr•ntly markeled. 
(i:12 Klilll ilfld flr::lc (196l) l!'l!'Jn. miSlf �-i- � �wni. 
(d) NS=Mean1 fmtong cultivana not 1lgnltlcanUy different at the 0.05 level 
of prol:>abllity. 
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SOYBEAN RESEARCH AT HIGHMORE RESEARCH FARM IN 1992 
Roy A. Scott 
In 1992 350 soybean breeding lines in first- year yield trials 
were tested at Highmore in two replicates. We also tested 30 lines 
in second-year yield trials in three replicates . A total of 786 
plots were grown.  Plots were planted on May 9, 1992. Soil 
moisture was limited at planting time, and seeds were not uniformly 
placed into moisture . Highmore did not receive rainfall for 
several weeks after planting. Therefore, our plots had extremely 
poor emergence, since only those seeds that were placed into 
moisture germinated . When these plants were about three weeks old, 
Highmore received rainfall, and another set of seeds in the plots 
germinated. Because of wet conditions when weeds were actively 
growing, we suffered some stand losses due to weed pressures . 
All plots were harvested on October 10, 1992 . The data from 
some experiments were not useful because of low precision due to 
the hazardous conditions described above. 
RESULTS AND DISCUSSION 
Su'Tt'lt'ftaries of 1992 first- and second-year yield trial data are 
presented in Table 1. As indicated by the high CV's, data from 
most Highmore trials were not useful independently . However, when 
combined with the second location, some combined data were 
acceptable. In experiments 1, 2 3, and 5 interactions between 
genotype and environment were not significant, indicating that the 
relative performance of the entries were similar in both locations. 
Mean yields at Highmore were much lower than the means across two 
locations (Table 1) , and significantly lower than means at the 
other location {data not shown) in both preliminary and advanced 
trials. 
Since there was a range in expected maturity of the entries in 
the tests, checks of three different maturity groups were entered 
into each tests, depending on the anticipated range . There were 
some instances where mean yields of experimentals were greater than 
check means, and in others the check means were greater. Given an 
early planting date (before may 15) , adequate moisture for 
emergence, and some additional moisture during pod-fill, Highmore 
could be a good test location for soybeans. The potential of the 
lines we tested could not be adequately judged from 1991 and 1992 
data from that site . 
• 
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Table 1 .  Sunm1.:udes of �n.5l.im; �.ary anc! advanc�d soybea.."'l yield 
trials at Highmore in 1992 . 
ExQe�riment 
Ef[Rff nrAR 
1 
2 
3 
4 
5 
6 
�� 
Exl:Je rimen t al g 
Grand0 HG!f 
·?!�Ia 
MGoo 
nELD TRIALS (Plt'EL_IJaNAR'.Y) 
2 1 .  0 1 1 .  6 
1 9 . 9  8 . 8  
2 0 . 5  10 . 6  
21 . 0  13.2  14 . 5  
23 . l  14 . 5  
23 . 7  13. 9  
SBCOND YBAR. TaIAu (ADVANCBD) 
1 2 6 . 2  14 . 0  13 . 6  
[Ql. £r� I 
Checks 
MGO MGI MGl-l 
17. 1 16 . 8  10 . 8  
10 . 9  s . s  9 . 0  
17. 5 18 . 6  10 . 9  
12 . 5  17 . 0  
17.4 19 . 0  15 . 9  
15 . 2  17 . 0  11 . 9  
22 . 2  15 . 7  
CV-
1 9 . 0  
47 . 0  
48 . 6  
24 . 0  
18 . 5  
14 . 9  
2 8 . 7  
• CV, coefficient of variation is a measure of precision of the 
�-riimen:c. .  CN_ a.bavE 1.S J..Urulll:.y not a.CJ: !Pt.ahL.a .  
Ii< GY-and mesn fo-r t'IIC loco�iona 111. the case of prelimina'?:"y trials ,  
and five locatisns for advanced . 
c Mean of the Highr:ru:::• re trial • 
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SPRING WHEAT BREEDING 
Jackie Rudd and Brad Farber 
The Highmore Station is one site of our advanced yield trial. The 
trial is grown at 9 locations across the spring wheat production 
area of South Dakota. The multiple locations are necessary to 
measure the performance of a potential new cultivar over a range of 
environments .  Grain yields averaged across all locations and from 
the Highmore Station are shown below. There were 36 entries, only 
the highest yielding experimental lines and checks are shown. 
SPSU Spring Wheat Breeding 
1992 Advanced Yield Trial 
Yield 
State Avg Heading 
9 lee. Highmore ±Bt86 
bu/a (rank} 
SD 0005 62 . 6  ( 1 )  4 5 . 0  ( 1 )  6 
SD 0006 60. 8 (2) 42 . 2  ( 2 )  6 
SD 0007 60.3 ( 3 }  40. 8 ( 3 )  5 
SD 0008 59 . 8  ( 4) 40. 8 ( 4 )  5 
SD 8072 58 . 9  ( 5 )  38 . 3  (8) 0 
SD 0014 58 . 8  ( 6 )  4 0 . 3  ( 6 )  4 
2375 58 . 5  (7) 33. 7 ( 1 9 )  1 
Butte 86 54 . 3  ( 15) 3 4 . 2  ( 1 5 )  0 
LSD ( .  05) 2 . 5  4 . 5  
c .v .  6 . 5  7 . 5  
In general, the 1992 growing season could be described as above 
normal temperatures and below normal rainfall early in the growing 
season and below normal temperatures and above normal rainfall 
during grain fill. The long grain filling period resulted in very 
good grain yields in locations that had adequate available soil 
moisture early in the season. The top experimental lines in the 
state were also the top yielding experimentals at Highmore. Medium 
to medium-late maturing cultivars performed better than early 
cultivars. In contrast, early maturity is normally desired in 
South Dakota to avoid high temperatures during grain fill. 
The goal of the breeding program is to develop spring wheat 
cultivars that have superior performance both in optimum 
environments and in marginal environments. The Highmore Station 
will continue to be an important selection and testing site as we 
pursue this goal. 
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WINTER WHBAT RESEARCH 
R. A. Schut and F .  A. Cholick 
The Winter Wheat Breeding Project uses this site to evaluate 
advanced lines in the Advanced Yield Trial (AYT) , preliminary 
lines, and for winter survival data from the Uniform Winter 
Hardiness Nursery (UWHN) . Yields, test weights, disease and 
lodging ratings, and winter survival from lines tested at the 
Highmore Station provide valuable information during the selection 
phase of variety development. There are currently 7 advanced l ines 
entered in statewide yield trials, 4 of which are in their second 
year of statewide testing . 
The Highmore Station, because of its location on the northern 
and eastern edge of the winter wheat production area in South 
Dakota, usually provides an environment for testing lines under 
more stressful conditions than other sites. This site provides the 
breeding program with winter survival data used during selection 
phases and also gives information on varieties currently grown in 
the state. 
Emergence and stand data is taken in the late fall prior to 
freeze back for comparison to spring survival ratings. The 
percentage surviving in the spring when compared to the original 
stand in fall is the survival rating and gives an indication of 
winter hardiness. This data is valuable for placing future 
varieties in specific adaptation areas in the state. 
Results from the 1992 trials were affected by the unusual 
environmental conditions. The May freeze negatively affected the 
yield of early lines, and the long cool growing season compensated 
for the freeze. These unusual conditions make 1992 yield results 
extremely difficult to interpret. 
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OAT RESEARCH 
Dale Reeves and Lon Hall 
The preliminary herbicide screening test is a cooperative 
effort with the oat project and the extension weed staff to screen 
established oat varieties and promising 1 ines for herbicide inj ucy. 
Recofflfftended and doubled rates are applied to four varieties or 
lines at the 3-4 leaf stage . 
These data show all the treatments significantly decreased 
yield when compared to the check; however, herbicide effects may 
change with the variety, location, year , or stage of plant 
development. A four location average shows MCPA amine to cause the 
least amount of inj ury. Other data has shown plants to be more 
sensitive to Bronate and Banvel-MCPA amine applied at the 6 -7 leaf 
stage. 
YLD & OF CH 4 LOCATION 
�IGE.MOiU: HIGH- 4 LOC �v� 
RATE YIELD TESTWT MORE AVG YIELD TESTWT 
lif?JIB lC,lDE , 1-b.La) <bu/a) ( l bjb) \ % (bu/a) {lb/b) 
CHECK (CK) 115 . 8  33. 6 100 100  127. 2 3 5 . 0  
MCPA AM . 5  *95 . 1  33. 0 82  95  1 2 0 . 7  35. 1 
MCPA AM 1 . 0  * 9 2 . 4  32. 7  80 94 119 . 5  35. 1 
2, 4-D AM . 5  *81 . 0  32. 7  70 85  108.2 3 5 . 3  
2, 4-D AM 1 .  0 * 8 8 . 8  33.2  77  74 94. 0  34 . 7 
BRONATE . 75 *88. 8 32. 9  77 9 0  114. 8 34 . 9  
BRONATE 1 .  5 * 91 . 1  33 . 2  79 91 116. 0 34 . 9  
BANVEL-MCPA AM . 13- . 25 * 84 . 6  *31 . 4  73 09 1 13 . 5  33 . 9  
BANVEL-MCPA AM . 25-. 5 *93. 7 *30. 5 81  77 9 7 . 3  3 2 . 3  
MEAN 92. 4  32 . 6  112 . 4  34 . 6  
LSD. 05 * 17.2 1 . 2  
c .v .  8 . 6  3 . 0  
All comparisons are made with the check. 
In addition to the herbicide test, an advanced breeding 
nursery which contains 2 5  selections from Troy and the Tri-state 
nursery which has 36 entries from North Dakota, South Dakota, and 
Minnesota were grown. These nurseries are grown at Highmore to see 
how regional and advanced lines compete under moisture stress 
conditions. 
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CORN BREEDING PROJECT 
Zeno W. Wicks III, Wade Marzahn, and James Wassom 
The objective of the corn breeding project is to develop 
inbred lines of yellow and white corn that are adapted to Eastern 
South Dakota. These inbred lines are then available to be used for 
producing hybrid seed corn . It is important that the lines we 
develop be adapted to the variable and often stressful conditions 
of this area. For this reason we test new inbreds at four 
locations, including the Highmore Experiment Station. Inbred lines 
are evaluated according to the performance of their F1 test-cross 
progeny . If the test-crosses of new inbred lines are outstanding 
at multiple locations and multiple years the lines are released for 
sale to the public.  
Weather conditions were a problem for growing corn at Highmore 
and throughout South Dakota in 1992. Dry conditions early on 
hampered stand establishment . Unusually cool, cloudy weather 
through the remainder of the growing season and an early frost 
prevented the corn from reaching maturity . Although conditions 
were at)'pical, the data we were able to gather will be used, where 
possible, in evaluations of inbred lines. 
Populations and topcrosses of lines with variable capacity for 
osmotic adj ustment were planted in yield trials at Highmore in 
1992. Osmotic adj ustment is a physiological trait that may aid in 
adapting to drought conditions. Conditions in 1992 did not permit 
an evaluation of the value of osmotic adj ustment for drought 
tolerance. However, it does not appear that genotypes with higher 
capacity for osmotic adj ustment were at a disadvantage in the 
conditions of 1992. 
A project was started in 1992 to evaluate population density 
and variety interaction. Seed corn companies attempt to evaluate 
the drought tolerance of their hybrids by performance under high 
population densities . We would like to answer the question : Is 
this interaction primarily a competition for water or are there 
more factors involved like competition for light, nutrients, or a 
combination of many factors? The research done at Highmore in 1992 
included a study of five different varieties (two inbred and three 
hybrid) at four different population densities. They were 
evaluated according to yield while monitoring the soil moisture 
levels to a depth of three feet . An attempt was made to evaluate 
light interception by the canopy, however 1992 weather conditions 
(very few clear skies) made this task very difficult. This 
uncharacteristic weather has made data interpretation confusing, so 
at this time no indication of the major factors affecting this corn 
density interaction is available. 
- 15  -
1992 Crop Performance Trials of Small Grains 
at the Central Crops and Soils Research Station 
R. G. Hall 
The crop performance testing program at the Central Crops and Soils Research Station 
included small grains only. The small grains under trial were hard red spring wheat, hard red 
winter wheat, barley, and oats. The spring-seeded small grain yields were good in all trials. The 
summer of 1992 was an ideal growing season for the spring-seeded small grains. Adequate 
rainfall and below average temperatures in June and July created an excellent environment for 
the spring-seeded small grains. The hard red winter wheat yields were lower compared lo the 
spring-seeded small grain yields because of two factors. First, many winter wheat test sites 
experienced higher than normal winter kill percentages in 1992. Second, a severe hard frost in 
late May resulted in many of the heads of the winter wheat being sterile which resulted in 
reduced yields. The reduced yields were particularly evident in the less winter hardy type winter 
wheat varieties. 
The results of the small grain trials and more agronomic data are reported in EC 774(rev.). 
The publications are available from County Extension offices or from the Bulletin Room, SDSU, 
Brookings, SD 57007. 
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Table 1. 1992 Small Grain Trials, Central Crops and Soils Research Station. Highmore, SD. CPT 
Sild!li Whta.t Oat<. 
Test Test 
Variety Name Yi!!!tl Weight Variety Name 'field Weight 
. Amidon 41.2 57.3 Newdale 1 12.4 30.8 
Krona 41.0 54.7 Valley 109.9 33.4 
Nordic 36.6 56.4 Porter 105.7 36.5 
Bergen 35.0 58.0 Moore 103.6 34.4 
Stoa 33.7 54.7 Troy 93.5 34.7 
Vance 33.0 55.9 Horicon 92.1 33.7 
Norm 32.7 56.3 Prairie 86.8 33.7 
Guard 32.2 59.5 Settler 86.1 38.7 
Grandin 32.1 59.3 Dane 85.9 31.6 
Prospect 31.8 59.1 Armor 85.6 33.0 
2375 3 1 .7 57.3 Hy test 84.7 39.9 
Dalen 30.5 58.3 Burnett 82.2 37.1 
2371 30.l 57.5 Ogle 79.9 34.7 
Butte 86 28.9 58.5 Premier 78.1 37.5 
Sharp 27.7 59.2 Hamilton 68.4 33.8 
Gus 26.0 52.6 Kelly 67.0 38.0 
Chris CK 25.8 56.6 Starter 63.6 37.5 
Sheldon 63.0 35.5 
Test Means 32.1 Hazel 61.0 34.6 
Test LSD (.05} 4.6 Don 60.6 35.3 
Test CV - % 8.7 
Test Means 83.0 35.2 
Test LSD (.05) 9.9 
Test CV - % 7.3 
Table 1. (continued) 
B1602 
Robust 
Stark 
Excel 
Hazen 
Gallatin 
Morex 
B1603 
Bowman 
Test Means 
Test LSD (.05) 
Test CV - % 
aw_.............,. _____ -
Baz:lt� 
96.5 46.1 
95.9 45.8 
90.0 47.8 
88.7 45.3 
86.8 4.1.4 
83.6 45.9 
77.8 42.7 
71.3 43.0 
68.9 46.6 
84.6 45.0 
15.8 
1 1.0 
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Winter Wheat 
Norstar 42.3 59.6 
Scout 66 41.6 57.9 
Quantum 549 40.3 58.3 
Quantum 562 40.1 58.0 
SiouxJand 89 39.6 57.4 
Seward 39.2 56.8 
Lamar 39.1 58.1 
Siouxland 38.4 57.0 
Centura 38.3 58.4 
Rose 36.5 57.4 
Sage 36.0 58.4 
Thunderbird 35.7 59.8 
Dawn 33.S 57.1 
Agassiz 33.0 55.9 
Tam 200 31.6 57.6 
Roughrider 29.3 56.1 
Tam 107 27.6 55.3 
Abilene 26.8 60.5 
Rawhide 26.3 55.1 
Red land 26.3 56.9 
Brule 24.1 52.7 
Arapahoe 22.5 55.3 
Bronco 18.7 58.3 
Rio - Blanco 12.2 57.9 
Test Means 32.7 57.1 
Test LSD (.05) 5.3 
Test CV - %  9.9 
+ 
• 18 -
EVALUATION OF SEED PROD AND CROP PROD ON SPRING WHEAT AND BARLEY 
B .  G .  Farber 
Introduction 
Two non-traditional fertilizer products, CROP PROD and SEED 
PROD, manufactured by PROD INC . of Moscow, Idaho were evaluated at 
the Highmore Research Farm and Brookings Agronomy Farm in 1992 . 
SEED PROO is designed to supply nutrients to seeds, rather than 
feeding plants through the soil/root system. CROP PROD is designed 
to supply nutrients through a process cal led II foliar feeding". 
Foliar feeding is the process of applying nutrients to plant leaves 
rather than through the soil/root system. The guaranteed analysis 
of both products is 3.5% total nitrogen (N) , 3.5% phosphoric acid 
(P205) and 3 .  5% soluble potash (K20) • The amount of SEED PROD or 
CROP PROD recommended for use by the manufacturer is extremely 
small. One gallon of SEED PROD is recommended to treat 8 , 000 lbs. 
of wheat seed and one gallon of CROP PROD is recommended to treat 
1 5  acres of wheat. These rates would supply about 0. 4 ounce each 
of N, P205 , and K20 per acre with CROP PROD and only about one-tenth 
this amount as SEED PROD. PROD INC. also recommends to use these 
products in conjunction with a conventional fertilizer program. 
Objective 
To evaluate the effects of SEED PROD and CROP PROD on yield 
and test weight of spring wheat and barley at the manufacturer's 
recommended application rates. 
Methods 
Experimental Design : 
replications. 
Randomized Complete Block with 6 
Treatments: SEED PROD applied to seed at the recommended rate of 
one gallon per 8000 lb. of seed prior to planting; CROP 
PROD applied at 5-7 leaf growth stage at recommended rate 
of one gallon per 15 acres with herbicide application. 
Crops: Spring wheat - variety Sharp; Spring barley - variety 
Morex . 
Locations: Brookings, SD and Highmore, SD . 
Soil Test Levels : Brookings : 125 lbs N/A, 38  lbs P/A, 320 lbs K/A 
Highmore : 94 lbs N/A, 71 lbs P/A, 850 lbs K/A 
Fertilizer Application : 100 lbs/A 23-23-12 at planting. 
Planting Date : Brookings - April 1, Highmore - April 2 
• 19 -
CROP PROD Application: Brookings, May 20; Highmore, May 2 6  
Harvest Date : Brookings barley, July 31; Brookings wheat, August 
11 ; Highmore wheat and barley, August 20. 
Data Analysis : PC SAS - PROC ANOVA 
Results 
SEED PROD in 1992, showed no significant differences from the 
control for grain yield or test weight of wheat and barley at 
either the Brookings or Highmore locations (Table 1) . 
CROP PROD data is shown in Table 2 and indicates that in 1992, 
a significant increase occurred in yield of spring wheat at 
Highmore ( 2. 9 bu/A} . Test weight of barley at Brookings also 
increased when compared to the control ( 0 . 9  lbs/bu) . However, the 
CROP PROD treatment was not different than the controls for yield 
of barley and wheat at Brookings and barley at Highmore. 
Similarly, CROP PROD did not increase test weight of wheat and 
barley at Highmore and spring wheat at Brookings. 
Summary 
The 1992 data indicates that SEED PROD and CROP PROD show very 
few positive results. A positive yield response occurred in only 
1 of 4 treatments at Highmore and O of 4 treatments at the 
Brookings location . 
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Table 1 .  Effect of SEED PROD on mean yield and test weight of 
wheat and barley at Brookings and Highmore, 1992 . 
M!Y.l'l 'I E�d ?-=�- .liS;lr.S:b� 
TtDitl:W:t;Dt srogkings HighmQrtt B�ookinae �iqh�ore bu/A lbs/bu 
�I 
CO!;TROL 62.0 34 . 8  63 . 1  57.5 
SEED PROD 62 . 0  35 . 2  62 . 9  59 . 9  
LSD 4 . 7 5 . 8  0 . 52 5 . 2  
c .v .  5 . 1  11 . 2  o . ss 6 . 0  
PR > F 0 . 99 NS 0 . 86 NS 0 . 33 NS 0 . 30 NS 
P&-dtil 
CONTROL 77 . 8  76 . 6  50 . 2  47. 8  
SEED PROD 79 .4  74 .4 4 9 . 8  47 . 7  
LSD 6 . 3  5 . 8  0 . 68 0 . 63 
c .v .  5 . 4  5 . 2  0 . 92 0 . 90 
PR > F 0 . 53 NS 0 . 38 NS 0 . 15 NS 0.78 NS 
Table 2 .  Effect of CROP PROD on mean yield and test weight of 
wheat and barley at Brookings and Highmore , 1 992 . 
J.1s .m :t .. :ii � :!;] [ea,; �;..s5t 
�rat:rn2n ti.reo.,.!ir. j ;;gs H.i ohmo;;-e iX:Wi:r1:R9'� J;J.i_:gbtlpr,,:; 
bu/A lbs/bu 
WHEAT 
CONTROL 56 . 6  31 . 9  62 . 8  60 . 7  
CROP PROD 54.4 34 . 8  62 . 8  60 . 3  
LSD 3 . 0  1 .4 0 .4 6  0 . 59 
c .v .  3 . 6  2 . 9  0 . 4 9  0 . 65 
PR > F 0 . 12 NS 0 . 004* 0 . 86 NS 0 . 15 NS 
�.JU.EX 
CONTROL 79 . 0  70 . 0  50 . l  4 8 . 4  
CROP PROD 77 . 2  70.4 51 . 0  48 . l  
LSD 5 . 9  6 . 3  0 . 85 1 .  03 
c .v .  5 . 1  6 . 0  1 . 1  1 .43 
PR > F 0 .45 NS 0 . 78 NS 0 . 04*  0 . 53 NS 
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WEED CONTROL 
Leon J. Wrage, Paul o. Johnson , David A. Vos, and Scott A. Wagner 
Field evaluations as part of the W.E.E.O. Project are directed 
toward important weed problems for major crops in the area. The 
station is a primary site for herbicide evaluation on w inter wheat 
and related weed problems. The field area was expanded in 1992 to 
include evaluation of corn herbicides and after-harvest herbicide 
comparisons. Additional studies to evaluate weed control in 
several crop rotation/tillage systems were initiated in 1992 .  
Plots include labeled herbicide treatments and experimental 
products in final stages of evaluation. Data from plots provide 
the basis for weed control information in extension fact sheets and 
presented at meetings organized by extension agents. 
Data are presented for tests listed below. Weed control is 
based on visual evaluation compared to the untreated check. Crop 
response is rated on a visual scale {O  = no injury, 100 = complete 
kil l ) .  Assistance of station personnel is acknowledged. 
Table 1. Corn Herbicide Demonstration 
Table 2. Evaluation of Cheatgrass Control in Winter Wheat 
Table 3. Evaluation of Postemergence Cheatgrass Control 
Table 4 .  After Harvest - Cheat Control 
Table 5. After Harvest - Residual control 
Table 6. Control of Volunteer Winter Wheat 
Table 7 .  Evaluation of Weed Control in Safflower 
• 
- 22 -
Table 1 .  Corn Herbicide Demonstration 
PPI,PRE: 5/ 6/92 
EPOS : 5/26/92 
POST: 6/9/92 
Planting Date: 5/6/92 
Grft = Green foxtai l  
Wibw = Wild buckwheat 
Rainfall: 1st week 
2nd week 
Trace 
Trace 
COMMENTS:  Late, heavy green foxtail and moderate wild buckwheat 
pressure. No precipitation the first two weeks after preemergence 
treatments were applied reduced their effectiveness. Early post 
treatments were applied the day after a hard frost and post 
treatments were applied two weeks later. Weed control varied by 
type of treatment ; however , weed control generally was best for the 
delayed treatments; possibly because later flushes were controlled. 
No VCRR was noted when spraying the day after a freeze or two weeks 
later. Corn was completely froze to the soil level but recovered. 
Treatment 
PREPLANT INCORPORATED 
Check 
Eradicane 
Eradicane+atrazine 
Eradicane+Bladex 
Eradicane+atrazine+ 
Bladex 
Eradicane+Dual 
Eradicane+Lasso 
Su tan+ 
lb/A act. 
4 
4+1 
4+2 
4+. 5+1 . 5 
3 . 35+ . 7 5 
3.35+1 
4 
SHALLOW PREPLAHI INCORPORATED 
Dual 2.5 
Lasso 3 
SllALLQW PRE'PLANT I�CORPCP:.AT£D &__ um.Y 
Bladex&Accent+coc 2&.0313+ 
.75 gt 
% Grft % Wibw 
S{ll./9-2. 8/ 11 / 92 
0 0 
96 55 
98 97 
97 90 
98 98 
97 60 
98 63 
92 84 
88 50 
74 40 
.EOSl'I\EMl;RGEf!&� 
6 90 
m:J�uw..w EBif�'ffr: D�EfQRATEQ i P.Qi"IT.'MEBGENCii. 
Bladex&Accent+coc 2&.0313+ 
.75 qt 86  8 5  
PREEMERGENCE 
Atrazine 2. 5 74 98 
Blad ex 3 7 0  94 
Dual 2. 5 78 20 
Dual l. 67 68 4 5  
Lasso 3 74 35 
Lasso 2 65 2 5  
-z ... y:r____ 11,vg. 
Qt Bdlf 
0 0 
95 58 
95 98 
94 89 
96 97 
94 57 
92 3 3  
8 1  4 0  
8 5  91  
86  97  
8 3  45 
80 4 3  
80  4 8  
73  4 8  
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Table 1. Corn Herbicide Demonstration 
% Grft % Wibw 3-D: ·b!3 · 
Treatment lb/A act. 8/11/92 8/11/92 � B�.1-f 
PREEMERGENCE (continued) . . . 
Ramrod 6 72 45  64 53 
Prowl 1 .  5 64 30 55 55 
Mon-8422 MT 2 . 2 5  78 50 83 67 
ICI-5676 2.25 7 8  55 84 71 
Frontier 1 . 5  65 40 
Lasso+atrazine 2+1 44 98 61 97 
Lasso+Bladex 2+2 72 75 80 85 
Dual+atrazine 2+1 7 6  86 82 92 
Dual+Bladex 2+2 68 40 80 64 
Atrazine+Bladex .75+2.25 64 84 7 3  90 
Lasso+Battalion 2+.3 7 2  65  
Lasso+Bladex+atrazine 2+1 . 5+.5 72  55  7 9  7 6  
EABLY POSTEMERGENCE 
Prowl+atrazine 1 .  5+1 50 95  40 96 
Prowl+Bladex 1 .  5+1. 5 55 30 45  64  
Atrazine+COC 1. 5+1 qt 68 98 47 98 
Bladex+X-77 2+.5% 68 85 4 9  8 8  
Accent+X-77 . 0157+.25% 2 0  30 56 35 
POS'.rEMERGENCE 
Prowl+atrazine 1 .  5+1 78 8 8  
Prowl+Bladex 1 .  5+1. 5 92 90 
Atrazine++COC l. 5+1 qt 84 98 
Bladex+X-77 2+ . 5% 92 96 
Accent+X-77 .0157+.25% so 20 
fREEMERGENCE & EARLY POSTEMERG�liCE 
Ramrod&Tough+atrazine 4 &.45+.6 50 95 66 97 
Ramrod&Banvel 4 & . 5  66 6 5  6 6  82 
PR�EMERGENCE & fO�IEMERGENCE 
Ramrod&Tough+atrazine 4 & . 4 5+ . 6  65 80 
Ramrod&Banvel 4 & . 5  74  80 
Ramrod&Banvel 4 &.25 58 90 63 94 
Ramrod&2 , 4-D amine 4 & . 5  55 2 0  62 3 3  
Ramrod&Buctril+atrazine 4&.25+.5 62 84  6 5  9 1  
Ramrod&Banvel+atrazine 4 & . 2s+.s 55 80 65 86 
LSD ( .  05) 30 3 5  
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Table 2 .  Evaluation of Cheatgrass Control in Winter Wheat 
PPI&PRE: 9/12/91 
POST: 10/ 4 / 9 1  
VCRR = Visual Crop Response Rating 
Dobr = Downy brome 
o = no effect; 100 = complete kill 
COMMENTS: Heavy variable cheatgrass pressure. Amber SPPI provided 
sufficient cheat suppression to increase yield. Tycor continues as 
an experimental product. Additional research required to further 
evaluate the effect of Amber in different moisture conditions. 
'freatmeot lb/A aet, 
Check 
EB IP LANT INCORPORATED 
Hoel on 1 . 12 
Treflan lOG .75 
Far-Go lOG l . 5  
SHALLOW PREPLANT INCORPORA?ED 
Treflan 
Amber ( .  28  oz•) 
Amber 
QJ,lB[A'E ER�PLANT 
Treflan lOG 
EB,ii�Ki!Gm�l. 
Amber 
Amber 
ZlitL� fQ§lEKERiill� 
Tycor 
Tycor+Sen/Lex 
Sen/Lex 
. 75 
. 0131 
. 0262 
. 7 5  
. 0131 
. 0262 
1 
1 . 2 5+ . 2 5 
. 5  
LSD ( .  05)  
% Dobr % VCRR Yield 
4/1/92 4/1/92 ml.LA 
0 0 13 . 8  
48  20 2 2 . 1  
4 8  28 17 . 6  
78 35 17 . 7  
60 40 14 . 6  
4 2  15 2 5 . 0  
75 40 2 1 . 2  
35 25 1 5 . 8  
3 5  0 23 . 1  
58 15 2 5 . 5  
65 10 2 3 . 4  
80 3 0  20 . 3  
3 5  5 2 0 . 7  
18 15 9 . 0  
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Table 3 .  Evaluation of Post£U:t1ergence Cheatgrass Control 
COMMENTS: Herbicides were applied to headed downy bromegraes at 
two timings. Seed from each plot was collected and tested for 
germination. o:nl.y the e.nrly application of pa..raquai! redueed 
viability of cheatgrass ae�. 
,xe,a:t;ment­
Check 
Roundup+X-77+AS ( 10 gal) 
Roundup+X-77+AS ( 10 gal) 
Cyelone+X-77 
Cyelone+X-77 
LSD ( .  OS) 
lb/A act. 
. 19+.51 
. 38+. SI 
. 25+.51 
. 5+ . 51 
I Seod Germination 
(Downy brome) 
iLll il1.i. 
85 
88 
48 
2 
99 
98 
98 
90 
87 
19 
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Table 4 .  After Harvest - Cheat Control 
Applied: 10/4/91 
Weeda: Oobr • Downy brome 
Wibw • Wild buckwheat 
Rainfall: 1st week 
2nd wen 
0.70  inches 
o . oo inches 
COMMEN1'S : Heavy cheatgrass (downy brome) pressure. Atrazine 
treat�ents provided excellent control of cheatgrass and wild 
buckwheat the following year after fall application . 
frel!"Cmom: 
Check 
Atrazine 
Atrazine 
Command 
Command+atrazine 
Pursuit+X-77+281 N 
LSD ( .  05) 
lb/[\ 1 et:. 
1 
2 
1 
. 75+1 
. 063+. 51+3 qt 
f Cfobr l. Wibw 
a11112z a,ut..n 
0 0 
97 92 
92 97 
75  18  
99 91  
18 78 
34 28 
... 27 � 
Table s .  After Harvest - Residual Control 
Applied: 10/2 3/90 
Weeds : Grft = Green foxtail 
Ruth = Russian thistle 
Wibw = Wild buckwheat 
Oobr = Downy brome 
Ra inf all: 1st week o .  oo inches 
2nd week 0 . 20 inches 
COMMENTS : Treatments applied after wheat harvest, before weeds 
emerged. Atrazine and Command were the most effective treatments ;  
providing excellent control of grass and broadleaf weeds . Plots 
were seeded to winter wheat (fall 1991) to evaluate carryover 
effects . 
.ls.La % Grft .\ Ruth % Wibw % Dobr % Grft Yield 
Treatment m.- 1J]el/.9i 7J3 1J91 1L1i f92 7131122 7/lltl!Ja bu IA 
Check 0 0 0 0 0 14 . 6  
Atrazine l 35 84 93 33 0 2 1 . 8  
Atrazine 2 45 88 80 7 8  0 42.6 
Command 1 88 40 10 88 90 3 6 . 8  
Command+ 
atrazine . 7 5+1 88 97 60 85 73 3 8 . 8  
Pursuit 
( 4 oz*)  . 063 45 40 96 20 75  2 8 . 9  
Bladex 2 10 78 25  20 25  2 2 . 0  
Sen/Lex . 5  2 0  30 30 25  0 16 . 9  
Amber 
( . 38 oz•) . 0178 15 15 75 10 15 14 . 7  
LSD ( .  05)  27 26 2 2  18 10 9 . 5  
* Product/A 
Test 
Wt. 
lb[bu 
53 . 7  
55 . 3  
56 . 1  
5 4 . 8  
55 . 5  
5 5 . 9  
55 . 2  
54 . 8  
5 5 . 0  
l . 9  
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Table 6 .  Control of Volunteer Winter Wheat 
Applied: 4/9/92 
COMMENTS :  Volunteer winter wheat in fall chiseled stubble.  
Volunteer wheat fully tillered at application. Paraquat treatments 
were most effective. 
Check 
Roundup ( 10 gal) +X-77+AS 
Roundup ( 10 gal) +X-77+AS 
cyclone+X-77 
cyclone+X-77 
Atrazine+coc 
Bladex+COC 
Pursuit+X-77+28' N 
Command 
lblA !!et . 
. 14+.5\ 
. 28+.5% 
. 25+. 5% 
. 38+.51 
l+l qt 
2+1 qt 
. 063+ .25%+1 qt 
.75  
J Y·?W 
0 
40 
45 
80 
86 
10 
0 
0 
20 
4 2 9  -
Table 7 .  Evaluation of Weed Control in Safflower 
PPI & SPPI : 4 /15/92 
PRE: 4 /15/92 
POST: 5/28/92 
Planting Date: 4 / 15/92 
Grft - Green foxtail 
Kocz = Kochia 
VCRR = Visual Crop 
Response Rating 
o = no effect; 
100 = complete kill 
COMMENTS:  Purpose to evaluate experimental treatments for weed 
control and injury in safflower . Only Treflan and Dual are 
labeled . Very dry, unfavorable early season conditions. Crop 
stunting was severe for several treatments. several treatments do 
not have test weights; reflecting insufficient harvest sample. 
Treatment 
' Grft % Kocz ' VCRR 
lb/A act. 8/11/92 8/11/92 8/11/92 
PREPLANT INCORPORATED 
��k O 
Treflan 1 88  
Sonalan 1.1 92 
SHALLOW PREPLANT INCORPORATED 
Dual 2.5 75 
fBiENiJGEHCE 
Dual 
POSTEMERGENCE 
Poast+COC 
Ally+X-77 
(.1 oz•)  
Ally+X-77 
Harmony Extra 
+X-77 ( 6 oz•) 
Harmony+X-77 
Harmony+X-77 
Express+X-77 
( . 3 3 oz*) 
Express+X-77 
LSD ( . 05 )  
2 . 5  62 
.187+1 qt 77 
.004+.25% 3 8  
.008+.25\ 48  
. 028+. 25% 0 
. 0309+ .25% 0 
. 0618+ . 25% 0 
.0154+ . 25% 0 
. 0308+.25% 0 
13 
0 0 
82 0 
82 0 
23 D 
42 0 
0 0 
88  21 
94 25  
92  54 
85 59 
91  72 
82 66 
96 59 
12 13 
Yield 
1lUA 
3 84 . 0  
624 . 3  
701 . 3  
4 53 . 7  
524 . 9  
510. 9 
487 . 2  
430 .1  
98.5 
92.9 
52 . 5  
7 5 . 4  
60.4 
156.4 
Test 
wt. 
lb/bu 
24 . 0  
2 5 . 8  
26. 9 
22.9 
24 . 7  
24.7 
25.0 
25.1 
---
2 . 7  
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VARIETAL DIFFERENCES TO TRIPLURALIN AS INFLUENCED 
BY SEVERAL SPRING WHEAT HERBICIDES 
J. F. Gaffney, S. A .  Clay, and L. J. Wrage 
Trifluralin, [2, 6-Dinitro-N, N-dipropyl-4- (trifluouromethyl) 
benzeneamine] may reduce crop stand, vegetative growth, and seed 
yield of wheat . High organic matter and clay content of the soil, 
low soil moisture, cold winters, and reduced tillage practices 
increase the potential for carryover of trifluralin and subsequent 
stress to wheat. Further stress may result from postemergence 
spring wheat herbicides . The objectives of the study were to 
quantify trifluralin vegetative injury by variety and to determine 
the susceptibility of trifluralin-inj ured wheat to further injury 
from post emergence herbicides . A field study was conducted in 1991 
and 1992 at Higlm:ore and Groton, SD . Three hard red spring wheat 
VA!:le£i�s - 2375, Frospecc, ar..li But;�� 86 - i.;Je::"e see.detl 1n�o � 
treated with C . 56 .kg h&"1 of r:�i:.!lur-.JJ.ir:. 2mmed.i.at:.aly aft;ex 
i.nc::o::q;Jcra-t.l.cm . In a seeond !l"::.uci.y ,  wh!!.at. Wii& seaa.ec. inc.c l l2 kg ha 
� -and 2. .  -2.t icg na.·1 c.rif1U*11lln ra�s that had been incoxporat.!!d t.h@ 
previous spring and sown to soybeans . Four postemergence spring 
wheat herbicides 2, 4-D (2, 4-dichlorophenoxyacetic acid) , 
metsulfuron (methyl 2- [ [ [ [ {4-methoxy-6-methyl-l, 3, s - triazin-2-yl) -
amino) carbonyl] -amino] sulfonyl) benzoate), difenzoquat (1, 2-
dimethyl-3, 5-diphenyl-lH-pyrazolium), and Tiller, a herbicide 
combination consisting of fenoxaprop-ethyl (2- [4- [ (chloro-2-
benzoxazolyl} oxy] phenoxy] propanoate) + 2, 4-D ester + MCPA ester 
(isooctylester/isooctyl-2-methyl-4-chlorophenxyacetate) were 
applied at recommended rates and timing. In addition, a greenhouse 
study was conducted to determine varietal susceptibility to 
different rates of trifluralin. Same-year applied trifluralin and 
some postemergence herbicides caused early season stress to wheat 
and yield loss . Varieties were differentially affected by 
treatments. Early season stress was not correlated to yield 
losses. Prospect was most susceptible to trifluralin, as measured 
by yield, followed by Butte 86  and 2375. Trifluralin carryover 
decreased stand density of Prospect at Highmore. However, yield 
was not affected. Trifluralin injury symptoms from carryover were 
not observed at Groton . This study indicates that trifluralin 
stress of wheat can be minimized by careful selection of wheat 
variety and post emergence herbicides. Trif luralin carryover is not 
likely to be a problem in northeastern South Dakota except under 
unusual circumstances. 
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FIELD EVALUATION OF WOODY PLANT MATERIALS 
Russell J. Haas - Plant Materials Specialist - USDA/SCS 
Obj ectives : 
1. Assemble and evaluate the adaptation and performance of selected 
woody plant materials for field and farmstead windbreaks and 
wildlife plantings in the Northern Great Plains. 
2.  Select and cooperatively release, superior cultivars for increase 
by commercial nurseries . 
Activities in 1992: 
119 accessions of 68 species are currently under evaluation. 
April 15 Three accessions of three new species were added and 
replacements made to one accession. The entire planting was evaluated 
for winter injury and animal damage . Some pruning was done to remove 
dead or diseased material. 
September 23 - Each surviving plant of accessions planted in 1978, 1983, 
1986, 1988, 1989, 1990, 1991, and 1992 was measured for crown spread and 
plant height; and rated for disease and insect damage 1 drought and cold 
tolerance, fruit production, survival and vigor. All accessions of 
'Austree' willow have severe winter injury. 'Roselow 1 sargent crabapple 
has severe fireblight. ND-20 hawthorn is infested with wooly aphid. 
ND-995 prairie willow and 370126 crack willow are performing poorly due 
to drought and were marked for removal . Photographs were taken to 
document performance, noted plot locations available for future 
plantings , and replacement stakes needed and performed minor pruning. 
All poor performing trees and shrubs noted in last year's report and 
marked this spring for removal, have been removed. 
Summary of Accomplishments : 
Based on observations and data collected at this site, the released 
cultivars in the following table are recommended for use in South 
Dakota . Numbered experimental sections will be placed in field 
plantings for further evaluation when planting stock becomes available . 
'Cardan' green ash 
'Centennial' cotoneaster 
'Sakakawea' silver buffaloberry 
'Indigo' silky dogwood 
ND-11 amur honeysuckle 
ND-21 nannyberry 
9047238  seabuckthorn 
9008041 false indigo 
ND-1863 honeylocust 
ND-20 arnold hawthorn 
9058862 tamarack 
'Oahe' hackberry 
'Scarlet' mongolian cherry 
'McDermand' ussurian pear 
ND-283 Russian almond 
ND-1134 plum 
ND-3902 sandbar willow 
ND-1879 honeylocust 
ND-93 late lilac 
'Streamco' purple osier willow 
'Freedom' blueleaf honeysuckle 
'Meadowlark' forsythia 
ND-170 cotoneaster 
' Bighorn' skunkbush sumac 
' Cling Red' amur honeysuckle 
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'Midwest ' manchurian crabapple 
323957 chokecherry 
14272 hybrid poplar 
This field evaluation planting was established in 1978 . Data from this 
planting has been used to document tbf cooperative release of six 
cultivars listed below. These are currently in large scale production 
nd �e in consuva::..on. and. w�d:� ife pJ;u,ttngs in ·he Nert.hem �rsat 
Plains . Data has also assisted nurserymen and plant researchers from 
�e-� agetu:'J.eJa det.e-rm.LTJ..e :Ehe rang� of �6apcat.10a and pe.:-Eo.rmance- of 
many �f their crultiv.!l.!'.'s . 
' Cardan' green ash 
' Sakakawea' silver buffaloberry 
' Centennial'  cotoneaster 
' Oahe' hackber:::} 
' Scarlet ' mongolian cherey -­
' McDermand' ussurian pear 
' Homestead' {ND-20)  hawthorn and ND-283 Russian almond are anticipated 
to be cooperatively released by the Soil Conservation Se-:-vice and the 
North Dakota,  South Dakota and Minnesota Agricultural Experiment 
Stations in 1993 . 
' 
